Relying on hard currency or dollarizing an economy has been a common practice of many developing countries taking the form of dollarizing bank deposits and loans, settling transactions in dollars and the indexation of wages and prices in dollars. The relationship between dollarization and exchange rate volatility is both theoretically and empirically unresolved. While the effect of such practices has been the focus of numerous investigations, such studies have concentrated on the Latin American and Asian economies. This paper contributes to the limited research on the African economies by specifically investigating the consequences of dollarization on Eritrean exchange rate volatility. Using quarterly official and black market exchange rate data for the study period 1996-2008, E-GARCH analysis suggests that dollarization has a positive impact on real exchange rate volatility.
INTRODUCTION
The dollarization of the developing countries has been an inspiring field of research for many scholars. Despite a number of studies that address the measurement and consequences of dollarization, this literature concentrates on the Latin American and Asian economies with very limited focus on African economies. In this paper, we investigate whether dollarization alleviates or aggravates exchange rate volatility in the case of Eritrea. The existing literature suggests that the impact of dollarization can depend on the form of dollarization that exists in a given economy. For example, Akofio-Sowah (2009), Savvides (1996 ), Schnabl, (2007 and Barrell et al. (2009) others show that if dollarization is full, then dollarization minimises exchange rate volatility. Similarly, Fielding and Shields (2003) argue that full monetary union leads to lower real exchange rate volatility than is the case under a fixed exchange rate system. However, if dollarization takes a partial form, then the evidence is less clear-cut. The theoretical work of Girton and Roper (1981) , Akcay et al. (1997) and Corrado (2008) demonstrate that exchange rate instability increases with the increase of the degree of currency substitution. Empirical studies by Vegh (1992, 1996) , Yinusa (2008) and Akcay et al. (1997) suggest that an increase in dollarization increases the exchange rate volatility. In contrast to these studies, Devereux and Lane (2003) find that financial dollarization in the form of acquiring dollar loans alleviates exchange rate volatility.
In addition to an African focus, our contribution to the literature is further enhanced through the construction and utilisation of a new hard currency index based on a holistic approach towards its measurement. This approach suits the nature of the Eritrean economy and addresses the shortcomings of alternative measures of dollarization adopted by earlier studies. In further contrast to the existing literature, we analyse both the official and black market exchange rate in both nominal and real form.
The paper is organized as follows. In the following section, we briefly review the relevant literature. The third section discusses the data and methodology. Quarterly time series data for Eritrea are employed for the study period 1996Q1-2008Q4. Estimation is based on extending the Exponential Generalised Autoregressive Conditionally Heteroscedasticity (E-GARCH) model originally proposed by Nelson (1991) . The fourth section offers a discussion of the econometric findings. We find that dollarization has a positive impact on exchange rate volatility. The final section offers a summary and conclusion.
2. LITERATURE REVIEW Dollarization, which refers to the use of US dollars or any other foreign currency within the domestic economy, has become a contemporary economic feature of many countries from the developing world. Some of these countries are fully dollarized while others are partially dollarized. Fully dollarized cases include Ecuador, El Salvador, Panama, Micronesia and the Marshall Islands in which U.S. dollar is legal tender; the Cook Islands, which uses the New Zealand dollar; Kiribati and Nauru which use the Australian dollar; Montenegro, Monaco, Kosovo, San Mario and Vatican City which use the Euro and so on. Partially dollarized economies include Angola, Malawi, Nigeria, Bolivia, Uruguay, Peru, Cambodia, Vietnam, Armenia and Turkey among others.
The decision of these countries to either fully or partially dollarize has been due to political or economic considerations such as high inflation, currency instability and strong trade ties with a particular country that generates the demand for another currency. Whether dollarization takes a full or partial form, it has been argued that a significant effect is exerted on exchange rate volatility. This is a major concern because exchange rate volatility has many undesirable economic and financial effects such as discouraging trade flows, increasing equity market volatility, decreasing growth and discouraging investment (see, for example, Kazunobu and Fukunari, 2009; Bahmani-Oskooee and Paysteh, 1993; Bahmani-Oskooee, 1996; Bahmani-Oskooee et al., 2012; Ekanayake and Tsujii, 1999; Kyung-Chun, 2008; and Gunther, 2009) . While studies such as Hviding et al. (2004) , Benita and Lauterbach (2007) , Canales-Kriljenko and Habermeier (2004) have identified interest rate, central bank intervention, regulation of the foreign exchange market and decentralization of the dealers' market as key factors affecting exchange rate volatility, few studies have considered the role of dollarization itself.
While those studies that investigate the impact of full dollarization find less volatility of the exchange rate as a consequence, studies that examine partial dollarization provide contradictory results. Among those that consider the impact of full dollarization, the studies by Akofio-Sowah (2009), Bogetic (2000) as well as Lange and Sauer (2005) , for example, highlight a reduction in the exchange rate volatility of Latin American countries. The studies by Schnabl (2007) , Barrell et al. (2009) , Bartram and Karolyi (2006) , and Clark et al. (2004) indicate a decline in exchange rate volatility in the Euro zone area. Similarly, Savvides (1996) shows that exchange rate volatility is lower in the Coopération financière en Afrique central (CFA) Franc zone than non-Franc Zone.
In contrast to this, a number of studies on the impact of partial dollarization find an increase in volatility. Girton and Roper (1981) develop a model that shows the impact of currency substitution on exchange rate instability insofar as the greater the degree of currency substitution, the larger the movement of the exchange rate. Corrado (2008) develops a model that also suggests that real dollarization in the presence of financial dollarization causes higher exchange rate movements. Similarly, Akcay et al. (1997) develop a theoretical model to show the increase in the instability of exchange rate as a result of currency substitution. They conclude that as the degree of currency substitution increases, there is a greater required change in the exchange rate that will equilibrate the change in the rate of exchange.
Besides their theoretical derivation of a positive impact of dollarization on the exchange rate volatility, using E-GARCH modelling, Akcay et al. (1997) empirically finds that volatility increases with an increase in the degree of currency substitution. Likewise, Bahmani-Oskooee and Domac (2003) and Yinusa (2008) provide similar findings for the Turkish and Nigerian exchange rates respectively. The studies by Vegh (1992, 1996) have also show a positive correlation between exchange rate volatility and currency substitution. However, studies such as Honig (2009), Berkmen and Cavallo (2010) and Berg and Borensztein (2000) highlight a different outcome. Their message is that even if dollarization causes exchange rate volatility, it encourages policy makers to engage in different techniques of exchange rate stabilization. According to Calvo and Reinhart (2002) terminology, this is due to the presence of the so called "fear of floating". The impact of partial dollarization on volatility is mitigated as the authorities engage in automatic exchange rate stabilization.
If countries aim to stabilize their nominal exchange rate or adopt a fixed exchange rate regime as in the studies above, will it be possible to see less exchange rate volatility in their economy even in the presence of dollarization? Do the efforts to stabilize the exchange rate work while there is partial dollarization? The answer to these questions may rest on whether the economy is free of black market activity in the foreign exchange market and whether the domestic money supply is flexible enough to cope with any disturbances. Therefore, the findings of Berkmen and Cavallo (2010) , Berg and Borensztein (2000) and Honig (2009) may only be valid in countries for which there is very little or no black market activities or parallel markets. In countries where there is an active black market for foreign exchange, one would expect to observe exchange rate volatility even if the authorities have stabilized the official exchange rate. The early work by Girton and Roper (1981) shows that exchange market intervention may not help stabilize exchange rate volatility under partial dollarization even if there is no black market system in the economy. Similarly, Corrado (2008) argues that real dollarization along with financial dollarization makes the achievement of less costly stabilization programs very difficult. In a different approach, Devereux and Lane (2003) find that external financial linkages with the creditor countries in the form of bank loans lowers bilateral exchange rate volatility in developing countries. Despite the dissimilarity in the findings of these studies, it is quite logical to assume that partial dollarization would aggravate exchange rate volatility. This assumption is based on the fact that the existence of partial dollarization indicates the existence of currency and/or asset substitution in the economy. If agents are swapping foreign and domestic currencies, the value of foreign exchange is likely to respond to fluctuations in currency demand. Moreover, if demand plays greater role than supply in the determination of the exchange rate, it is likely that the equilibrium exchange rate will not be observed for a lengthy period of time. If an economy is fully dollarized, however, the foreign currency is adopted as legal tender. The volatility of the foreign currency itself becomes the volatility of the domestic currency. Many developing countries, however, fix their currencies against a hard currency which makes the volatility of the hard currency minimal.
DATA AND METHODOLOGY
Eritrea was under the control of Ethiopia for a long period of time and got its official independence in 1993. As an independent nation, therefore, Eritrea has a relatively short economic history. This restricts our viable study period to 1996Q1-2008Q4. The standard measure of dollarization which is commonly used by IMF and others is the ratio of foreign currency deposits to broad money in the economy.
1 This method, however, only captures financial dollarization thereby neglecting other forms of dollarization that can exist. Furthermore, although aimed at capturing financial dollarization, this measure in fact only considers onshore dollar deposits and fails to incorporate offshore dollar deposits. Other studies have used the ratio of foreign currency deposits to total bank deposits. 2 Another approach develops the original sin and composite indices in measuring partial dollarization.
3 Despite the differences in their methods of measurement, these approaches have only focused on some limited aspect of dollarization. While the sin index is useful only in capturing the liability dollarization, the composite index puts emphasis on dollar loans issued to the government without including the dollar loans issued to the private sector. In order to address this limitation, we develop and employ an index that incorporates the overall dollarization of the Eritrean economy. 4 This approach has the advantage of incorporating as many aspects of dollarization as possible.
We first consider the foreign exchange reserves in the Eritrean economy used to finance the import of goods from abroad and service the external debt. Let
where
FR is total foreign exchange reserves, and 
Adding Equations (1) and (2) provides
Equation (3) provides a number of scenarios
Of these three cases, Equations (4) and (6) reflect the Eritrean economy more realistically than Equation (5). With the exception of 1996, Eritrea has been servicing its debt each year since 1995. Therefore, 0  DS each year except 1996 where 0  DS . Since there is shortage of hard currency earnings and high demand for foreign currency to finance the importation of goods, information on the foreign exchange reserves of Eritrea indicate that there are no remaining foreign exchange reserves carried forward to the next period. The next step is for us to identify the amount of hard currency in the Eritrean black market which is also used to finance the import of goods. Unlike countries where imports are formally registered and international payments are done through the banking sector, international payments are not necessarily conducted via the banking sector in the Eritrean economy. Banks hardly sell hard currency to importers due to high demand for hard currency and foreign exchange reserve crisis. As a result, importers obtain the hard currency through their own means via the black market. Therefore, the actual imports of goods ( 
where t B denotes the amount of hard currency obtained from the black market to finance import expenditure. Substituting Equation (3) into (7) provides another three scenarios
5 It should be noted that export earnings do not explicitly appear in the above equations, This is because export earnings are included in the measurement of foreign exchange reserves. When
comes from export earnings which will then be used to finance import expenditure. The fundamental cause for this scenario is not only the shortage of foreign exchange reserve in the Eritrean economy, but also the higher demand for hard currency required to finance the import expenditure needed to sustain the economy.
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As discussed above, Equations (8) and (10) depict the most appropriate cases in determining the amount of hard currency used to finance imported goods through the black market. We now measure the overall Eritrean dollarization. Incorporating the three types of dollarization-claims on foreign commercial banks, external debt and hard currency supplied by the black market-we have the following index the weight of hard currency in the financial system. It should be noted that this paper is not only interested in incorporating the holdings of dollars in the black market but also in incorporating the overall forms of dollarization in the Eritrean economy. As such the index includes the financial dollarization, underground dollarization which is measured by the holdings of the hard currency in the black market and the liability dollarization that exist in the economy. This approach is justified on the grounds that the measurement not only traces the amount of hard currency supplied by the black market to finance import expenditure, but also it addresses all types of dollarization that prevail in the Eritrean economy.
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The data sources used in the construction of the index are summarized in the Appendix. Using quarterly data on all these variables, Figure 1 plots the HCI series. 6 With regard to this index in relation to the informal holdings of dollars for savings or conducting transactions domestically, it is important to bear in mind the purpose of holding the hard currency. In Eritrea, the means of payment for domestic transactions are required to be settled through the local currency by regulation. The hard currencies that flow into the hands of the individuals (households) through informal means have to be exchanged for local currency to be able to purchase the domestically traded products. The holding of the hard currencies is due to their strong purchasing power when they are exchanged for the local currency. It can, therefore, be seen that the primary motive of the holding of the hard currency by consumers is not for saving or conducting transactions domestically.
Figure 1. The Hard Currency Index
While there has been a general upward trend in the HCI over the study period, there was a sharp fall in 1997. This fall was driven by the lower dollar loans issued by the banks. The HCI has continued to rise especially from 2002 onwards. This could be an effect of the second war with Ethiopia. Prior to these events, goods were mainly imported from Ethiopia and transactions were settled in Birr which was former local currency unit for both countries. After the introduction of the new currency and the second war, however, imports needed to be sourced from other countries as Eritrea lost its access to the Ethiopian market. Importing from other countries in turn enhanced the demand for hard currency as the transactions were required to be settled in hard currency. In addition to this, the Eritrean economy lost an equivalent amount of 43.02 million U.S. dollars from export earnings to Ethiopia. Moreover, the growth of Eritrean GDP declined from an annual average of 10.8 percent prior to the introduction of the new currency to 0.2 percent over the period of 1998 to 2007. The loss in export earnings coupled with the fall in GDP growth made the economy more reliant on foreign borrowing and imported goods. The rise in the demand for imported goods and the need to settle transaction in hard currency for imported goods therefore increased the reliance on hard currency as reflected in the HCI.
In measuring the exchange rate, both official and black market data are used. Eritrea not only has an official market exchange rate system, but also has a parallel market. This was a legal market prior to 1997, but thereafter became a black market for foreign exchange due to restrictions. The exchange rate of the black market is included in the analysis since the official exchange rate has been fixed since 2003 (apart from a hike in 2005). The returns on both forms of exchange rates are plotted in Figure 2 . The data for the official nominal exchange rate (RETURNOM) are obtained from the Balance of Payments of Eritrea IMF file number 643. The data for the nominal black market exchange rate (RETURNBM), however, is obtained from the unpublished records of the participants in the Eritrean exchange market. For the purpose of computing real official and black market exchange rates, Eritrean and U.S consumer price index data are obtained from International Financial Statistics, while part of the Eritrean CPI data are also obtained from the IMF World Economic outlook. Since quarterly Eritrean CPI data from 2003 onwards are not available, these later values are interpolated using an autoregressive and disaggregating techniques. Annual data on the import of goods and services as well as debt service are collected from World Development Indicators of the World Bank. The INTER procedure is used in disaggregating these data. According to the study of Chan (1993) , some of the disaggregating methods are the NAÏVE procedure, the INTER procedure, the LS procedure, the BFL-LD procedure, the BFL-SD procedure, the WS procedure.
Of these procedures, the INTER procedure and the WS procedure performed well relative to others in his study of the comparison of these procedures against the actual data.
The most commonly used measurements of exchange rate volatility are based on the unconditional variance and conditional variance 2 t σ derived from the ARCH family of models. 8 The early work by Rana (1981) on exchange rate volatility in eight Asian countries shows that measuring volatility using the unconditional standard deviation is both inconsistent and misleading if the underlying distribution of exchange rate returns is non-normal. In our study, the distribution of the exchange rates of both markets was found to be leptokurtic, a distribution with positive excess kurtosis. We measure volatility using an E-GARCH-in-mean (E-GARCH-M) model. This model has key benefits over the standard GARCH (1,1) model in that log As can be seen from the figure, relative to the conditional variance of the black market real exchange rate (BMGARCH), the conditional variance of the official real exchange rate (OMGARCH) is generally more stable apart from a few ups and downs. The conditional variance of the black market exchange rate, on the other hand, was high during 1997-2001, but became less so thereafter. This might be attributable to competition from the official exchange rate which was flexible during those periods.
We follow the approach advocated by Akcay et al. (1997) by augmenting an E-GARCH-M model through the inclusion of a dollarization variable in the conditional variance equation. h is a variable for the hard currency index used as a measurement of dollarization. The structure of the error term is assumed to have a generalized error distribution; α , , ω , δ , φ , γ , ψ are the parameters to be estimated where α captures the conditional mean, γ captures the asymmetric effects of the positive and negative shocks on exchange rate volatility. The parameter φ determines the size effect of the shock on volatility. The impact of the lagged conditional variance is captured by ψ . δ determines the effect of dollarization on exchange rate volatility. If δ is positive and statistically significant, it suggests that an increase in dollarization increases exchange rate volatility. The effect of the conditional variance on exchange rate returns is determined by . Table 1 reports that the mean return and standard deviation of the real official exchange rate (REALRETURNOM) is small relative to the nominal and real black market rates (RETURNBM and REALRETURNBM). The skewness and kurtosis along with the normality tests based on Jarque-Bera statistics point towards non-normality for all series. ADF testing suggests that non-stationarity can be rejected at the 10% level of significance or better throughout. Table 2 reports the findings from Augmented Dickey-Fuller (ADF), Phillips-Perron (PP) unit root tests and Kwiatkowski, Phillip, Schmidt and Shin (KPSS) stationarity tests which indicate that the hard currency index is first difference stationary. A seemingly volatile movement of the real exchange rate may be due to the nonlinear adjustment of the real exchange rate (see, for example, Taylor et al., 2001 , and others). One may think in terms of a central bank that is more likely to intervene in the foreign exchange market when there is a large deviation of the exchange rate, which causes the nonlinearity. Also, a key factor could be related to transactions costs in arbitrage that lead to thresholds. If the Eritrean currency is characterised as nonlinear, then the volatility measure used in this study is not irrelevant. We therefore consider whether or not there is evidence of non-linearities in the three real exchange rate series. Many tests have been proposed in the literature for detecting non-linearity. Instead of using a single statistical test, four different tests are considered for the purposes of this paper: McLeod and Li (1983) for an ARCH alternative, Engle (1982) for GARCH, Brock et al. (1996) (BDS hereafter) for a general linearity test, and Tsay (1986) for Threshold effects. All these tests share the principle that once any (linear or non-linear) structure is removed from the data, any remaining structure should be due to a (unknown) non-linear data generating mechanism. All the procedures embody the null hypothesis that the series under consideration is an i.i.d. process. Brock et al. (1996) . Only p-values are reported. Table 3 reports that the Engle test rejects the randomness hypothesis (all p-values <0.1) implying that GARCH effects are present, particularly when we consider higher lag structures. The McLeod-Li tests point towards the presence of ARCH-type structures in the cases of REALRETURNBM and RETURNBM and the Tsay tests point towards threshold effects in the case of RETURNBM. The BDS test statistic provides strong evidence that important nonlinearities exist in all series. Therefore, we could argue that the linear representations cannot capture the dynamics of the real exchange rate series.
RESULTS
These results point to the presence of nonlinearities in the behaviour of the three Eritrean real exchange rates. It is important to reflect on the implications of this finding. This supports the case for employing a nonlinear econometric framework such as a GARCH modelling approach. In terms of other implications, it is helpful to consider the implications for nonlinear real exchange rate adjustment discussed by Taylor et al. (2001) and others. Moreover, there may be significant deviations from the law of one price due to international transactions costs between spatially separated markets. In these models, the exchange rate becomes increasingly mean-reverting with the size of the deviation from the equilibrium level. A key factor here is nonlinear real exchange rate adjustment that arises from transactions costs in international arbitrage which give rise to thresholds. These thresholds may not only reflect shipping costs and trade barriers, but also sunk costs of international arbitrage and the resulting tendency for traders to wait for sufficiently large arbitrage opportunities to open up before entering the market.
This type of "iceberg model" can be extended to allow for fixed as well as proportional costs of arbitrage. This can result in a two-threshold model where the real exchange rate is reset by arbitrage to an upper or lower inner threshold where, say, arbitrage will be heavy once it is profitable enough to outweigh the initial fixed cost but will stop short of returning the real rate to the purchasing power parity or PPP level because of the proportional arbitrage costs. Table 4 reports the estimated E-GARCH-M (1,1) model. As discussed previously, the hard currency index is incorporated into the conditional variance equation explaining the official and black market real and nominal exchange rates. The results of official nominal exchange rate are not reported as this has been fixed through much of the study period. The results show that there is volatility persistence in both the nominal and real black market exchange rates. The variance equation estimates point to the possibility that the real official exchange rate is non-stationary in variance. This may be a result of official nominal exchange rate being prone to intervention and distortion during the study period. We first focus on the estimates for the mean equations. These results indicate that the conditional variance has a positive and significant effect on the exchange rate returns variable regardless of what form of exchange rate is used with an estimate for of 0.074 for the black market nominal exchange rate. The corresponding estimates using real exchange rate data are 5.365 and 0.318. These results indicate that the more volatile the exchange rate, the weaker the value of the currency. This finding is consistent with Akcay et al. (1997) . In the case of the variance equation, the estimates for δ are both positive and statistically significant in all cases. This result suggests that an increased reliance on hard currency leads to increased volatility in the black market foreign exchange market. The same conclusion can also be drawn with respect to real official exchange rate. This finding is in line with the empirical findings of the majority of the literature on the impact of partial dollarization on exchange rate volatility that we have reviewed so far. Other characteristics of the variance equations to note concern the estimates φ and γ which respectively capture the size and sign effect of shocks on conditional variance. These estimates are significant throughout. The negative signs on γ captures an asymmetric effect whereby negative news has a larger impact on the exchange rate volatility than an equal and opposite positive shock.
Given the valuable insights provided by GARCH modelling, it is of interest to compare the persistence of the Eritrean exchange rate variance with that of other dollarized economies. For this, we take a sample of seven other economies that are characterised by varying degrees of partial dollarization. These are Armenia, Bolivia, Cambodia, Egypt, Hong Kong, Singapore and Turkey. For each of these countries, we estimate a GARCH (1,1) model for the real official exchange rate and compute a measure of persistence based on adding the estimated ARCH and GARCH coefficients taken from the variance equations. The findings are reported in Table 5 and indicate that volatility persistence is relatively low in the case of Eritrea. Compared to other dollarized economies, the half-life attached to a news shock is relatively short when we consider the response of volatility. The results here suggest a need for policy intervention in Eritrea. There is evidence that the domestic currency gets weaker with an increase in exchange rate volatility. This can be expected to erode confidence in the domestic currency and create more demand for alternative stronger currency. As a result, this enhances the dollarization process and promotes more dollarization in the economy. This increased partial dollarization in turn sustains the aggravation of exchange rate volatility. In order to control this spiral involving increased volatility, the monetary authorities need to implement policy measures that restore the credibility of the domestic currency. This can require the building of sound economic and financial systems that promote growth and foster the confidence of investors as well as consumers.
CONCLUSION
This paper has explored the impact of relying on hard currency, or dollarizing an economy, on exchange rate volatility. Specifically, the paper has investigated whether partial dollarization alleviates or aggravates exchange rate volatility by conducting an investigation based on GARCH modelling. Given the numerous definitions and degrees of dollarization that have been employed in earlier work, an alternative method has been used to estimate the amount of hard currency supplied by the black market thereby capturing underground dollarization.
Other studies have shown that dollarization may alleviate or aggravate exchange rate volatility depending on its form in the economy. Our results show that partial dollarization in Eritrea has both a positive and significant impact on official and black market exchange rate volatility. A number of avenues of future research arise from this study. First, the alternative method employed in measuring dollarization offers potential in future investigations of dollarization in other countries with particular focus on the black market. Second, if the monetary authority is keen to control exchange rate volatility then the causes and drivers of dollarization need to be examined closely. In this respect, appropriate policy design may involve the creation of strong and credible institutions that can underpin confidence in the domestic currency.
APPENDIX
To measure the hard currency index, quarterly data on foreign exchange reserves are obtained from the IMF International Financial Statistics (IFS). Due to data limitations, M2 was considered in lieu of a measurement of broad money. However, quarterly data on M2 were also not available for the full study period. Therefore, M2 was calculated as the sum total of M1 and quasi money. Domestic currency in circulation was deducted from this measure of broad money in order not to understate the weight of dollar loans issued by the banks. Quarterly data on domestic currency in circulation were also obtained from the IFS database.
In computing the dollar loans issued by the banks, quarterly data on total foreign assets, foreign exchange reserves and gold reserves are required as the data for dollar loans were not fully available. The sum total of foreign exchange reserves and gold reserves then were subtracted from total foreign assets to obtain the dollar loans. Quarterly data on total foreign assets, gold reserves and foreign exchange reserves are obtained from Balance of Payments of Eritrea IMF file number 643 as well as from IFS.
The amount of foreign borrowing was obtained by adding total multilateral loans, cross-border loans from BIS reporting banks and cross-border loans from BIS banks to non-banks. Quarterly data on these variables are obtained from the Joint External Hub. The data on the import of goods and services as well as debt service are available in the form of annual frequency. These data were collected from World Development Indicators of the World Bank and then disaggregated using INTER procedure. The CPI and nominal exchange rates of the dollarized economies are collected from IFS.
